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VOLUME9
By R. L. Gillins, Rockwell International Space Division
ABSTRACT
This report presents results of tests conducted on an O.030-scale
launch configuration model of the Space Shuttle Vehicle 140A/B in the
NASA/ARCll-Foot Unitary Plan Wind Tunnel. Aerodynamic loads data were
obtained at Mach numbers from 0.6 to 1.4.
Surface pressure distributions were obtained simultaneously with six-
component stability and control force data on the co_nplete launch configu-
ration. The configuration consisted of the orbiter, an external tank,
two solid rocket boosters, and associated intercomponent attach hardware.
Angles of attack and sideslip from -I0 degrees to +I0 degrees were inves-
tigated. The tests, designated I_I4A, were conducted from 4 September
1973 through 13 September 1973.
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INTRODUCTION I
T
• The O.030-scale aero loads Space Shuttle Model was tested in the ARC
Unitary Plan Wind Tunnels as follows:
IAI4A 4 thru 13 Sept. 1973
IAI4B 17 thru 19 Sept. 1973
OA22A 13 thru 14 Sept. 1973
OA22B 19 thru 20 Sept. 1973
For tests IAI4B, OA22A, and OA22B, see reference 34, 35, and 36,
respectively.
The testing was conducted in the l]-foot and the 9- by 7-foot tunnels
of the ARC Unitary Plan Wind Tunnels. The IAI4A/B tests were for the launch
configurationsat Mach numbers from 0.6 to 2.2. The OA22A/B tests were for
the orbiter alone configurationat Mach numbers from 0.6 to 2.2. The effects
of control surface deflections were also investigated in tests OA2Z_/B.
This report for test IAI4A consists of one volume of force data and ten
volumes of pressure data for'a total of eleven volumes arrayed in the following
manner:
Volume No. Contents Page
]. IAI4A force data
2. IAI4A plotted pressure data
3. IAI4A tabulated pressure data
(a) Orbiter fuselage (B) 1-725
(b) Orbiter base (C) 726-918
1975015591-008
Volume No. Contents Page
4. IAI4A tabulated pressure data
(a) OMS nozzle (E) 919-I145
(b) Body flap (F) I146-1338
(c) OMS pod outside (M) 1339-1531
5. IAI4A tabulated pressure data
(a) Lower wing surface (L) 1532-2414
6. IAI4A tabulated pressure data
(a) Upper wing surface (U) 2415-3297
7. IAI4A tabulated pressure data
(a) Left vertical tail surface (V) 3298-3603
(b) Right vertical tail surface (R) 3604-3909
8. IAI4A tabulated pressure data
(a) SRM booster (S) 3910-4444
9. IAI4A tabulated pressure data
(a) External tank (T) 4445-5031
(b) SRM nozzle (X) 5032-5161
lO. IAI4A tabu]ated pressure data
(a) External tank base & SRM 5162-5354
booster base (Y)
(b) Orbiter attach points (l) 5355-5941
If. IAI4A tabulated pressure data
(a) Externa_ tank attach points (2) 5942-6313
(b) External tank base rake (3) 6314-6412
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N(_4EIICI._I_RE
C_ncrsl I
SADSAC
SYMBOL SYMBOL DEFIBITIOIT
a speed of sound; m/see, ft/sec
Cp CP pre::sure coefficient; (Pl - P_)/q
M MACH M_Jch number; V/a
p pressure; N/m I', psf
q Q(NSM) dynamic pressure; i/2pV 2, N/m 2, psf
RN/L KN/L unit Reynold_ number; per m, per ft
V velocity; m/see, ft/sec
(_ ALPHA _mgle of ottack, degrees
BETA ,ingle of sideslip, degrees
PSI qn£1e of yaw, de_,lees
¢ PHI anglp of roll, degrees
# mass density; kg/m 3, slugs/f< 3
Ref,,rence & C.G. Definitions
Ab barn: qr,_n; m", ft;-'
b BREF reference np_n; m, ft
c.g. <:enter of g/_vity
c rcft'renco length or wing mesh
q..rodurmmic chord; m, t't
:; SRF._' wire: :_re,,or ref,:rence sI'e%; m' , t't'
MRP mom,.nt r,,t',,renc_: t)oint
FLMRP m_rn,..utr,.t',:renc,_point on X _xl,s
YMRP m_,mt,nt refer,mr'_: point on Y 8xis
_MRI_ mom,,r,t rof,'r-nm, point on Z ,,xl.':
5_BSCRIPTS
b b",'._,"
[ loo' 1
4 .:taLl' oonditions
t tot_,l condition,;
I'r .... r;tr,_em
I
6
I
1975015591-010
I NOM]_CLATHRE (Continued )
Bod_- Axis System
SADSAC
SYMBOL SYMBOL DEFINITION
ON CN normsl-t'orce coefficient; normsl force
qS
CA CA axisl-force coefficient; sxial force
qS
Cy CY side-force coefficient; side force
qS
CAb CAB b_Jz,_-forcecoefficient; base force
qS
-Ab(Pb " p_)/qS
CAf CAF forebody _xisl force coefficient, CA - CAb
C_n C[M pitching-moment coefficient; _itching moment
qS_REF
CTI CYN y_wing-mo_cnt coefficient; _win_ mo_n_nt
qSb
C_ CBL rolling-moment coefficient; rollin_ momentqSb
_;tqbilit_'-Axis.S_stem
CL CL lift cot' _'fi _'ier.t : liftqS
CD CD drag _u_.:t't'[,i,nt;
,IS
C_ CDB brJse-_Ir,,_,e: "fi_ient; bsse cLrag,iS
CDt' CDF for,.body dr_Jv,coefficient; CD - CDb
Cy CY sid¢:-force coeff!eient; side fore,.
Om ('LM p[tchin_-moment _'ocf'fl,lent; pltchln_ moment
qS2REF
C_ CI.._ yuwing-mom,'nt _'o,:t'ficb.nt;_,Jwin_ moment
qSb
C_ C_[, rollln6-mom_nt ,:o_.ffi,:ient;rollin_ moment'lSb
L/D I,/[l _tl['t-to-,_ru_ r,_,tto; ('L/CD
U...........,,-........... ............... 1975015591-011
NOMENCLATURE(Continued)
Additions To Standard List
SADSAC
Symbol Defini_ion
A( ) model base area, subscript is base orifice number
and identifies location
CAb CAB model base axial-force coefficient
Cp( model static pressure coefficient, subscript is) orifice number, [p( ) - pJ/q
CAU CA axial-force coefficient, unadjusted
CAF CAF forebody axial-force coefficient, CAU adjusted forbase terms
ET external tank
IV integrated vehicle, consists of orbiter, external
tank, and two solid rocket motors
IREF LREF reference length, inches
MRC moment reference center
OMS orbital maneuvering system
_e ELEVON elevon, surface deflection angle, positive deflection
trailingedge down, degrees
_f BDFLAF orbiter body f|ap deflection angle, positive de-
flection ang|e is trailing edge down, degrees
_R RUDDER rudder, surface def]ection angle, ,ositive deflection
trailing edge to the left, degrees
'_SB SPDBRK speed brake deflection angle, left split rudder trail-
ing edge left and right split rudder tra:ling edge
right, _SB = (_RL + aRR)/2' positive deflection,
degrees
io ORBINC incidence angle between the orbiter and externa]
tank, i0 : "0- '_T'degrees
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NOMENCLATURE(Continued)
i_T BETAT angle of sideslip of external tank, degrees
_T ALPHAT angle oF attack of external tank, degrees
_B LB length of orbiter bcdy, in
_T LT length of external Lank, in
_s LS length of SRMbooster, in
.gNM LNM length of OMSnozzle, positive direction forward
of exit plane, in
_NP LNP length of MPSnozzle, positive direction forward
of exit plane, in
b/2 BW wing semi-span, in
b v BV vertical tail span, i_
x X di_Lance fro_ component nose, in
Y Y lateral di_Larv:e from centerline, im
z Z vertical distance measured frmm W.L. 500 (vertical
tail reference root chord), in
cw CW local wing chord, in
cv CV local vertical tail chord, in
X/_B X/LB longitudinal position/orbiter body length
x/#T X/LT longitudinalposition/externaltank _ength
xl.#S X/LS longitudinalposition/boosterlength
X/_NM X/LNM lomiitudinal position/OMSnozzle length
i 9
-i
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'_ NOMENCLATURE(Concluded)
|
_', X/_Np XILNP longitudinalposition/MPS nozzle length
x/cw X/CW local chordwise position/localwing chord length
x/cv X/CV local chordwise position/localvertical tail
chord length.
q Y/BW local spanwise position/wing semi-span
qv Z/BV local spanw_se position/verticaltail span
i_ Xcp/_ XCP/L center of pressure distance from MRC, expressed as
_. a fraction of body length
_0 BETAO angle of sideslip of orbiter
_0 ALPHAO angle of attack of orbiter
lO
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CONFIGURATIONSINVESTIGATED
The O.030-scale Aero Loads Model, 47-0TS, was configured after the
Shuttle Vehicle MCR0200 Baseline RI, as defined in drawing number VL70-
000088B. The orbiter configuration was a combination of the VL70-OOOI40A
orbiter and a VL70-OOOI40B wing and midbody, from which the 140A/B designa-
tion was derived. The basic launch configuration consisted of the orbiter,
an external tank with simulated fuel and vent lines, and two solid rocket
boosters, designated 01 Tl2 $12 N25"
Three launch configuratioqs were tested. One was the basic configuration
described above mounted on a dual balance and sting arrangement, illustrated
in figure 2d. A second contained attach hardware, designated ATIo , mating
the orbiter with the external tank and mounted on a single sting and balance
in the orbiter,, i11ustrated in figure 2b. The third utilized a similar
attach hardware configuration, designated ATll , which was attached to the
orbiter but not to the external tank and was mounted on the same dual sting
and balance arrangement as the basic configuration (figure 2c). In all three
configurations, the SRB-to-ET attach hardware was simulated at the forward
attach location but not at the aft attach location. Model and component
general arrangements are shown in figures 2e through 20.
Component Description
01 140A/B orbiter minus the main propulsion system
nozzles
T]2 324-inch diameter external tank with ogive nose
and external fuel and vent lines
$12 142.3-inch diameter solid rocket boosters
II
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N25 Nozzles for S12 boosters i
ATIO Orbiter-to-ET attach hardware, fixed to both i_
vehicles
!
ATII Orbiter-to-ET attach hardware, fixed to orbiter
only i
LV 01TI2 S12 N25
LVA 01 TI2 SI2 N25 ATIo
LVAP 01TI2 S12 N25 AT11
The orbiter Of, consisted of the following components:
B26 C9 F8 M7 N28 V8 R5 WII 6 E26.
B26 Double delta wing fuselage, 140A/B
C9 Canopy, 140A
F8 Body flap, 140A
M7 OMSpods, 140A
N28 OMSnozzles, 140A
V8 Vertical tail, 140A
R5 Rudder, 140A
WII 6 Double delta wing, 140B
E26 Elevons, 140B
Parametric investigations were limited to angles of attack and side-
slip with all orbiter control surfaces at 0° deflection.
12
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INSTRUMENIATIONDESCRIPTION
The left side of the orbiter and the external tank and the left hand
SRB were extensively instrumented with pressure orifices for measurement
of surface static pressure distributions. Additionally, there were clusters
of orifices around inter-component attach structure locations on the right
hand side of the orbiter and external tank. The orbiter contained 471
operational orifices, of which 83 were clustered around attach structure.
The external tank centained 270 operational orifices, of which 127 were
clustered around attach structure. The SRB contained 124 operational
orifices. A three-tube total pressure rake was installed in the opening
between the orbiter and external tank. Tables and sketches defining orifice
locations are included in this report. All model pressures were measurc_d
by model mounted Scanivalve, Inc., S-type scanivalve modules - twelve in
the orbiter, seven in the external tank, and five in the SRB.
Force instrumentation consisted of a six-component internal force
balance in both the orbiter and external tank for the LV and LVAP con-
figurations, and a single six-component internal force ba;ance in the
orbiter for the attached LVA configuration.
13
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If
TEST FACILITY DESCRIPTION
_ The tests were conducted in tI_e Ames II- by ll-Foot Transonic Wind
Tunnel which is a variable density, closed return, continuous flow type.
This tunnel has an adjustable nozzle (two flexible walls) and a slotted
test section to permit transonic testing over a Mach number range continuously
variable from 0.4 to 1.4.
14 I i_
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DATA REDUCTION
Data were reduced to coefficient form about body axes using the
following reference constants:
SREF = 2.421 ft 2 reference area for force and moment
coefficients
_REF = 38.709 in reference length for moment coefficients
A1 : 0.07670 ft 2 Orbiter sting cavity
A2 = 0.21340 ft 2 Orbiter heat shield base
A3 = 0.08560 ft 2 Orbiter OMSbase (2)
A4 = (see table below) Orbiter speed brake base
A501 = 0.07266 ft 2 Tank sting cavity
A502 = 0.44264 ft 2 Tank base
A80] = 0.19600 ft 2 SRMnozzle base (2)
A802 = 0.16590 ft 2 SRMskirt base (2)
_SB = 0 deg A4 = 0 ft 2
14.92 0.02327
24.92 0.03866
34.92 0.05370
54.92 0.08252
84.92 0.12083
XMRP = 0 in
YMRP= 0 in
ZMRP = 9.99 in
15
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The incidence angle between the orbiter and the external tank is!
equal to zero for angle of attack and angle of sideslip. Therefore, the
. angle of attack, ALPHA, used in the force plots is equal to ALPHAO. Also
i
the angle of sideslip, 3ETA, used in the force plots is equal to BETAO.
The force and moment data recorded by the orbiter balance for con-
figuration LV and LVAP ar_ identified as RBIOXX datasets. Force and
moment data recorded by the tank balance for configuration LV and LVAP
_ and by the orbiter balance for LVA (composite) are identified by RBIIXX.
The pressure data were recorded for each component. The fourth
i character in each dataset identifier (i.e. RBIBXX, B for fuselage) repre-
sents the individual component. The following list indicates the symbol
for each component.
SYMBOL COMPONENT
B Orbiter fuselage
C Orbiter base
E OMSnozzle
F Body flap
M OMSpod outside
L Lower wing surface
U Upper wing surface
R Right vertical tail surface
V Left vertical tail surface
S SRMbooster
T External tank
X SRMnozzle
,r i
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!.
i SYMBOL, COMPONENT
Y External tank base & SRM booster base
l Orbiter attach points
2 External tank attach points
3 External tank base rake
17
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TABLE I.
: _ J DATE ; 9-13-73TEST
TEST CONDITIONS
J REYNOLDSNUMBER DYNAMICPRESSURE STAGNATIONTEMPERATUREMACHNUMBER (pelunitlength) (pounds/_..ft.) ,! (deg{eesFahler.heit)
0.60 4.0 x 106 480 120
0.75 3 7r_ x lh 6 _an l_n
0.85 3.5 x 106 5_n 120
0.90 3,5 a 106 5_c_ _;n
_ 0.95 3.25 x 106 610 1pn
O.975 3. O x ] 06 53(] 19(I
1.00 3.0 x 106 535 1?n
1.025 3.L_x ]C_6 . 5,10 lpn
1.05 T!,() x }(}(_ 54.5 I_n
1.10 ............ 3,0 ".._j_O.6_.... 55.0 12o
1U;1,15 I _._'_x - 575 120
1.25 2.75 x 106 540 120
,, , ,, _ ......
1,40 21._'.5x. I U6 570 120
LVA: 2.5-in MK XX (ORBITER)
BALANCEUIILIZED: LVAP: 2.5-in MK XX (ORB. I_.__
COEFFICIENT
CAPACITY. ACCt)RACY: TOLERANCE:
MK XX MK I
,_ 6000 7500 MK XX MK I
_,F J(]UO3750 0.2% 0.2%
AF 0[)0 7UO 0.2.I,0.2_
P_,;
R'A 4000 4000 _
YM
COMM}NTS:Test condition_ for LVA and LVAP model configurations
21
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TABLE I. - Conciuded.
TEST : IA-14A J [DATE : 9-13-73
TEST CONDITIONS
i
REYNOLDSNUMBER DYNAMICPRESSURE_TAGNATIONTEMPERATUREMACHNUMBER (perumtlength) (pounds/_.f't) , (degreesFahrenheit)
0.60 4.0 x 106 480 120
.... 0.75 4....25_ 106 610 120 l
_ 0.85 4.5 x 106 710 120
O.gO 4,5 _ 106 _ 750 120
0.95 4,5 x 106 780 120
_ 0.975 4,25 x 106 750 120
1.05 4.25 x 106 790 ___l_O
_ 1.10 4.0 x 106 760 120
1.15 3.75 x 106 720 12_
1.25 2.75 x 106 735 I 1; [ ':
l'4O 3"0 _ ]06 620 120
!
I
"' l
I
L, |
BALANCEUTILIZED: 2.5-in MK XX (ORB:)_ 2.75-.in MK I {ET)
COEFFICIENT
CAfACITY: ACCURACY: TOLERANCE:
!IK XX MK I MK XX MK I
'_F 60(JU!7500 0.2% 0.2%
-I
_ 3000 3750 0.2% 0.2%
,_r 600 700 0.2% 0.2%
pu . 4t)O0 4000 O.2'z, n _
Y M
COM_._E'IISTest conditions for LV model confiq.
22
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:: TABLE I I I. - MODEL DIMENSIONAL DATA
MODEL C0MPO_TENT: ATEACH STRUCTURE - ATIO
GENERAL DESCRII_flON: Attach structure for Integrated Vehicle Configuration
__per VL?2-OOOO88B and VL72-000089, modified as follows: _emoved
ET-to-S£_4 aft attach struts (4) 5nd left orbiter to right ET aft
attach crossover rod.
°
MODEL SCALE: 0.0.30
DRAk_[NG NO. : SEE DESCRIPTION
DIMENSIONS: FULL SC'_]_E MODEL SCALE
FORWARD ATTACH
Orbiter to Tank,
Number of struts 2
[_ameter - In. 6.000 0.180
Location - In.
xo 382.ooo _,_-._W.
x_ ioy8.ooo 3_.34o
DRAG LINK ATTACH
Orbiter to Tank
Number of struts P 2
Diameter, In. 15.000 33.450
Location, In.
Xo 1307.000 _i.9
18 . o   .77o
AFT A_'fACH
Orbiter to Tank
Number of struts 2 2
Diameter - In. 12.000 0.360
Location- In.
x° l_O_.ooo ___.elo
XT 20__8.000 61.740
CROSSOVER ROD (RIGHT ORBITER TO LEFT ET)
Diameter, In. 8.000 0.240
Location- In.
xo 13o7.ooo 3._.2_o
xT _o_8.0o0 61.l_o
26
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TABLE III. - Continued.
MODEL COMPONENT: ATTACN STRUCTURE - ATII
GENERAL DESCRIPTION: Attach structure t same as ATIn except the forward
_ttach struts are .rQttatedtothe vertical: and t_e _tructure extends
from the orbiter but is not attached to the ta_K.
MODEL SCALE: O.ORO
°
DIMENSIONS: FULL SCALE MODEL SCALE
FORWARD ATT_,CH
Orbiter to Tank
Location - In.
xo 3820o0 _
n_ooo 33.9_
Clearance, tank to strut - In. 16.667 O.500
DRAG LINK ATTACH
Orbiter to Tank
I
Clearance, tank to strut - In. 8_3 O.2_0
AFT ATTACH
Orbiter to Tank
Clearance, Tank to strat In. 8.333 0.250
Crossover Rod
Clearance, tank to stru_ - In. 8.333 0.220
27
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TABLE III. - Continued.
MODEL CO,_IPONENT: BODY - B26
< GENERAL DESCRIPTION: Orbiter Fusela}:eConfiguratiol_ 140 A/B
.', NOTE: B?g__dentical to B2.1 except underside of fuselage refaired to
accept Wll 6 .
Model Scale = .030
VL70-00019 3
DRAWINGNUt,!BER: VL70-0001,10A
DIMENSIONS: FULL-SCALE MODEL SCALE
Length (Body Fwd Sta Xo : 238) - in. _99;3 38.799
Max, Width (at Xo = 1520) - in. 262.0 2.860f
Max. Depth (at xo : 1464) - in. 250.0 7.500
Finene_ Ra_io 0.269_7 0.26_57
Area - ft 2
Ma_. Cross-Sectional 340.88462 0.30679
P1anform
Wetted
Base
2s
I
1975015591-032
PTABLE III. - Continued.
' MODEL COMPONENT: CANOPY - C_ "
f
I.
GENERAL DESCRIPTION: Configuration 3_.' i i,w
| i
i
Model Scale = .030
VL70-OOOILOi
DRAWl NG NUMBER VLTO-OOO]42_\
DIMENSION: FULL SCALE MODEL SCALE
Length (Xo=i3_.6&3 to 670) 235_357 7.06071
Max Width (,_Xo=513.127) 152._/2 4.57236
Max Depth (_ Xo=-L_5.0) 25.000 0.75000
w
• Fineness Ratio --
Area
Max C_o_s-Sectionol
Pianform
Wetted
Base
29
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'i;-, MODEL COMPONENT: ELEVON- E26 _ !
i!, GENERALDESCRIPTION: ConSiXur&tion 4 .
_X)TE:VLTO-OOC400 d,_tafor (I) of (2) sides. Identicalto E25 except
....: airfoilthickness
i
}:odelScele = ,.830
• VL70--OO&2OO
DRAWIIIGNUMBER: VLTO-OOOILO
e
" DIMENSIONS: FULL-SCALE 140DELSCALE
Area 223.5Pl& 0.20122
Span (equivalent) 368.3L 11:05020
Inb'dequivalentchord 119.623
Outb'dequivalentchord 55.1922
Ratio movablesurfacechord/
total surfacechord
At Inb'dequiv,chord 0.2096 0.2096
At Outh'dequiv,chord O._OOL O.400L
Sweep Back Angles, degrees
: .:.-,LeadingEdge 0.00 .. 0.00
4 -I'-,o .--
'_.TailingEdge .... ;- -10.056 ' -10.056
Hingeline 0.00 0.00
Area Moment (Normal to hinge line) _ 851.1502
• 3o I
L
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:TABLEIII. - Continued.
) MODEL COMPONENT: .... Body Flap - FB
GENERAL DESCRIPTION: Confi_urntion &
Model Scale - .0-30
DRAWING NUMBER VL70-000140B, VL70-000200
DIMENSION: FULL SCALE MODEL SCALE
Length in. ,. _w 2.5/_1.
Max Width in. 262. 308
7-g6924
/Wax Depth in. 23.000
n _nt_nN
Fineness Ratio
Area - ft 2
Max Cross.-Sect!onai
._
Planform 158.85350 0.14297
Wetted
Base 41.89642 " ' 0.03771
oRzcnv.,U.,;)aO
31
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.% , , | . ' ,'_
,_, TABLE I[I. - Continued• .
MODEL COMPONENT: 0MS POt -.M7 ,
ill J A _ i
i.
GENERAL DESCRIPTION: Corliguration 3A L
i tj
• t
Model Scale - .030
I
VLTO-OOOILO;,
DRAWl NG NUMBER gLTO-OOOl&$
DIMENSION: FULL SCALE MODEL SCALE
Length (O:CBFwd Sta Xo=1233.0) - Ih'. 327.000 g.810
MoK Width (@ Xo=iiSO.O) - l_I. 9&.5 2.83S0
Max Depth (0 Xo=IL93.0) - IN. 109.000 ._.?'Tn
Fineness Ratio
Areo
Max Cross-Sectional
Planform '
Wetted
. °_
i
I
%
; • 32
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TABLL III. - Continued.
MODE/.COI_(PONENT: BSRM N0_ZZLES- N25
I _
GENERAL D£SCRIPTION: Confi_u_tion 3A n__RM Nozzles
T m
_ , J, _ _ • ,
Model Scale = .030
J • J , , i i ,J _ j ,_,
IFT_o% r'.
DRAWINGNO.
DIMI:NSIONS FUIJ.-SCALI! MODE/.SCALE
#
MAGi NO.
-- , _ i
DIAMETER DEX --IN (One ,'Cozz!e) iA.l.3 4.2390
DIAMETER DT -- IN
DIAMETER DLN --IN _"
ON ~D£GP_ES
AREA - FT2 (One Nozzle)
MAX CROSS-SECTIONAL 108.89595 0.09801
.... i ,
GIMBAL ORIGIN Xo __ Y_ .... Zo
LEFT NOZZLE ~ If:.F.S. 1825.3 -2&3 LO0
RIGHT NOZZLE -- IN. FS 1825.3 +2i3 LOG
....... J _
NULL POSITION - D'_G. PITCH YAW
LEFT NOZZL£ +8 +_8
RIGHT NOZZLE 48 +8
33
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TABLE III. - Continued.
MDDF.I..COMPONENI": NOZZLES- N28
• | i i _ _ i ,,,
O,.., ' [GENERAL DESCRIPTION: Confl-ur_.tien3; '_ ;!o_z!e
_ J
_ _ J -- I I I I [ I II I I _ _ _ J I ii In i,
Model Scale -- .030
..... L L I
_ J i • ..... J _ L
DRAWING NO. VL70-OOOI/_O.;
DIMENSIONS FUI,I,-SC_Lt'. MODFLSCALE
f
MAQI NO,
m • _ i
DIAMETERDEX " IN (One nozzle)
_ ii • _ ii
DI/LMETERDT _ IN
a.
DIAMETER DIN ---,IN
ON --DEGREES
AREA - Ft2 (one nozzle)
MAX CROSS-SECTIONAL
GIMBALORIGIN _ Xo_ Yo Z_
• _ NOZZLE -- IN. 1518.0 -88.0 &92.0
RIGHT NOZZLE --IM. 1518.0 488.0 &92.0
i • ...... _ ,a,,mi
NULL POSITIO)< PITCH YAW
LEFT NOZZLE (_i_L!!Pitch 15°L9'" Yaw 12017' +8° _'D
' - 2"30' I:_'D
OUT[3'I)) +8 ° 13°17 ' C".'?"
RIGHT NOZZLF-(,h...?itch 15°&9': Yaw 12°17' --
OUI'D'D) .2°i?' T:;q'D
1975015591-038
TABLEIll. - Continued.
MODELCOMPONENT: HIIDDER- R5
GENERALDESCRIPTION: 2A, 3 and 3A Con/i_u_'ationper RockwellLines
VL?O-OCO095
Model Scale = .050
DRAWINGNUMBER: VL?O-OO0095
DIMENSIONS: FULL-SCALE MODEL SCALE
Area - I_2 I06._8 0.09574
Span (equivalent)- IN. _01.0 6.0300
Inb'dequivalentchord 9!.5.R5 2_74755
Outb'd equivalentchord _ 1.52499
Ratiomovablesurfacechord/
total surfacechord
At Inb'dequiv,chord 0.400 0.400
At Outb'dequiv,chord 0.409. 0.400
Sweep BackAngles,degrees
Leading Edge _ _&.83
Ta111ngEdge 26.25
Hjngeline 3_.83 3_.83
Area Moment (_1ormalto hinge line)-FT3 526,13 0.01420
Product of Area and MeanChord
35
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TABLE III. Continued.
MODEL COMPONENT. BOOSTER SOLID }ROCKETMOTOR - S12
GENERAL OESCRIPTION: Configuration 3A, Data for (I) of (2) sides,
i
per.Rockwel! Line_. _< A,
| |
.ModelScale = .030
L
VL72-OOOO_SA
DRAWl NO NUMBER VL77-OOOO36A
DIMENSION: FULL SCALE MODEL SCALE
Length (includes Nozzle) - IN. 17&l.0 52.2_00
MaK Wldth (Tank Dia) - IN. ]42.3 4.2690 .
Max Depth (Aft Shroud) - IN. 192.0 5.7600
. Fineness Ratio 9.067T1 " 9.06771
Areo - ?I '2
Max Cross-Sectlonal 201.06193 O. 18096
Planform
Wetted
Bose
WI:'of BSPJ.ICenterline (ZT) - IN. , 400 12.000
FS of 5SR74Nose (XT) - IN. 200 6.000
...... -; ............ \ 4
1975015591-040
r__........._._q_
FABLE Ill. - Continued.
MODEL COMPONENT: EXTERNALTANK - T12
GENERAL DESCRIPTION: Zxterr_l Ox_./_enI{ydrogenTank,
NOTE: Id_'._.ticalto T!! :.ithexternal fuel lines added
Model ._,_]e = n_n
VL78-OOCO31A
DRAWl NG NUMB2R VL?8-OOOOAZ.,'_
• L
DIMENSION: FULL SCALE MODEL SCALE
Length - IN. (Nose 0 XT = 309) 1865 57.629
Max Width (Di_) - IN. 32_. g.72
Max Depth
. Fineness Ratio 5.75617 5.75617
Area - FI'2 ".
Max Cross- ectional 572.555 17.177
Planform
Wetted
Base
WP of T_-nkCenterline (XT) - IN. .___.4,00.0
|
!
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TABLEIII. Continued. "
VERTICAL- V8.... MODELCOMPONENt:
_;_' • . : : i liB | q . i , •
GENERALDESCRIPTION: Confi_.uraticn3.'_
<_ NOIE: Sim._Icr to V5 _th r_.diuson TE u_er ccrn_r_nd L_ !c-_erccrner
, ,. J , = i _ i i ,
w_ere verticalmeets f_sel_e.
Mode] Sc_le= .030 ,
DRAWINGNUMBER: VL70-OOOIL6;,__ i i
BIMENSIONS: FULL-SCALE MODEL SCALE
TOTALDATA
• Area (Theo) Ft2 Z_1}.25.3 o. _7193
el u
Planform
i Span (Theo) In - 3i5_72o
Aspect Ratio _ __1:67_ !.67_ ,.
Rate of Taper . O._07 O.5¢7
Taper Ratio o._,o_ _0.'_o399
,SweepBack Angles.degrees ' _-
LeadingEdge _ L5.0O
TraiIingEdge _, 25.9,_7 2_.c'_
0.25 ElementLine _ 41.130o
Chords:
Root (Theo)WP 26_.5_0 8.0SSOO
Tip {Theo)WP _ ,3.2s410.,
MAC 1_9.P056 5.99423
Fus. Sta. of .25 MAC _ _4.%.R_.5_.__
W. P. of .25 MAC 635.522 19.06566
B. L. of .25 MAC 0.00 0.00
A'IrfollSection
LeadingWedge Aag]e Deg I0.00 10.00
TrailingWedgeAngle Deg '_iL_o._
Leading EdgeRadius (::in)- IN. P,C"? 0.060
Vold Area i_.]7.,, o.o118s
BlanketedArea , o.0o Q.co
O_ POoR QUALITY8
38 I
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TABLEIll. - Concluded.
MODELCO>;PONL_T:__!'II_G'!"I_6
GENERALDESCRIPTICR: Configuration 4
NOTE: Identical to Wll 4 exccpt airfoil thickness. Dihedral angle is along
• , trailinR ed_.e of wing.
Model Scale = .030
VLTO-O00_ .IQB
TEST NO, DWG. NO, VLTO-OOC_uv
DZMENSTO;iS: FULL-SCALE MODELSCALE
TOTAL DATA
__eo ,) Ft2
PIan form 2690. oo 2.4210
Span (Theo In, 936.6816 2B.1004S
AspectRatio _2.26S. 2.26s
Rateof Taper " 1,177 I.177 _
Taper Ratio O.200 o.2o-o
Dihedrali,.qgIe,degrees(atXo=ISO6.623,Yo= 3.s00 3.s00
Incidence Dngle, degrees IOS, Zo= 282.7S) O.SO0 . _ o.SOO
Aercd_amic T_Mst, degrees +3.000 +3.000
SweepBack D._GIes, da_rees ---
Leading E_5- as.o0 45."00
TrailingEdge -'_ --iO.u_o
0.25 Elemen_Line 3S.209 3s.209
Chords:
Roo_ (Tneo)B.P.O,O, 689.2429
Tip, _Theo)B,P. 137.8486 4.13_.6
_C 474.8117 14.24_4.,3_5
Fus,Sta. of ,2514AC I_26:721 .
• W.P, of .25 HAC 291.00 ._......_.,.Z_IZ_O
B.L, of ,25 /,IAC , 187.3349]
EXPOSEDDATA
- Area ¢¢_o) Ftz " 1812.2205 1.63010_
Span,(Theo) In. _P108 736.6816 22.1004S
A_pectRatio _=2.o58 2.0S8
Taper Ratio " O.24S I O.24S 1
Chords ..-
_r_, , RootBPI08 " 5Z_.623 n 17.11869
...._,X._LPAG_ _ Tip l.O0 b 13_7.8512 -- 4.13554
...... t_[ !'\ ['I'[Y .MAC Z 354.2376 In _)v_x
Fus. Sta. of .25MAC 1164.237
W.P. of .Z5 HAC 292.00
B.L, of .25 /,'AC 239.677£6 _.L,qS.,%_
AirfoilSection(Rock,,._ellt4odtlASA)
XXXX-64
Root b = 0.425 0.113 O.L13
Tip b : 1.00 0.12 0.12
Data for (l)of (2) Sides
LeadingEd.seCuf_PlanformDrea t.z _-8.'5_','t . ==O_!O(_S'-O"
LeadingEdge latersec_sFusM. L, @ Sta sos.o _IS.!SOQ__
LeadingEdge IntersectsWingO Sta lO03.S _
39
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TABLE VII. - ORBITER BASE, BODYFLAP,AND OMS NOZZLE PRESSURE ORIFICE LOCATIONS
I
ORBITER BASE
ORIFICE
LOCATION NUMBER
Orbiter Sting Cavity i !
"Orbiter Base (Lower Left Corner) 2
OMS Nozzle Base 3
data in datasets RBICXX
RUDDER FLARE BASE BODY FLAP
X/C,, ORBITER_ X _ _ DegRUDDER _ _ Zo _ o
FULL MODEL .75 FULL blODEL 0 40
725 18.75 4 1555 46.65 169 170
UpFer
625 21.75 S 1590 47.70 173 174
data in datasets RBICXX Lower
1590 47.70 171 172
data in datasets RBIFXX
LEFT OblS NO3ZLE SURFACE
X _ IN. FWD.
NOZZLE EXIT _ _ DEG.
FULL HODEL 135 18(I 225
I0 .30 175 176 177
20 .60 178
data in datasets RBIEXX
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1975015591-048
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TABLE Xl. - EXTERNAL TANK ATTACH POINT PRESSURE ORIFICE LOCATIONS
XT Full
Scale 1103 1093 1083 1073 1063 i0_3 1043
XT Model
Scale 33.09 32.79 32.49 32.19 31.89 31.59 31.29
XT/IT .42& .A19 .&13 .&08 .&02 .397 .391
DEG.
684 676 668 660 182.8&
FgD
ATTACH 685 677 669 661 186.38
POl_r -
(ORBITER 686 678 670 662 635 189.92
TO E-T) .........
687 679 671 663 656 652 193.46
I 688 _ 657 653 6§1 197.0
689 68_. 673 665 658 65_ 2,_0 e 5_
690 682 674 666 659 20_. 08
L ,
data in datasets RBI2XX
oazq.
47
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TABLE XI. - EXTERNAL TANK ATTACH POINT PRESSURE ORIFICE LOCATIONS
(CONTINUED)
FULL 187_ 1864 1854 ISkk 183_ 182k 18lA
SCALE
IT MODELSCALE 56.22 .55.92 55.62 _=5.32 _5.02 54.72. 5;_.42
XTIg-T .839 .83_ .828 .823 .8Z8 ._Z2 .807
DEG.
719 71i 707 222.84
FWD 720 714 708 701 226.38
0RAG
LINK 721 715 709 702 696 229.92
ATTACH
POINT 722 710 703 697 693 233.46
70_ 698 694 692 i 237.00|
699 69S 240.54
723 718 712 706 700 244.08
data in datasets RBI2XX
48
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r ...............r ....................................
TABLE Xl. - EXTERNAL TANK ATTACH POINT PRESSURE ORIFICE LOCATION!;
. (CONCLUDED)
XT FULL 2078 2068 2058 2048 2038 2028 2018
> SCALE
XT MODEL:SCALE 62,34 62.04 61.74 61.44 61.14 60.84 60.54
XT/_T ,948 .943 .938 ,932 .927 .921 .916
0 _ DEG.
777 766 754 234.04
778 767 755 742 237.58
779 768 756 743 732 241.12
AFT 780 709 744 733 726 244.66
UPPER "
,,7 724 248 2ATTACH 781 770 745 734 "_ •
746 735 728 251.74
771 759 !747 736 255.28
I
i
782 772 760 _ 323.51
783 773 701 7,18 327.05
784 774 762 749 737 330.59
AFT
LOWER 785 775 750 738 729 334.13
ATI"ACH .....
786 776 751 739 730 723 337.67
752 740 731 341.21
765 753 741 344.75
data in datasets RBI2XX
J
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d. Installationside views
C,_(:L';,'_L}'.,\GBL3 Figure2. - Continued
OF POOIC QUALITY 55
1975015591-060
,q;!,,.4L I',_.Cp__ 57
1975015591-061
1975015591-062
1975015591-063
!60
1975015591-064
61
i
b
1975015591-065
,7 w
z° 3.5ae.a _61)
k. Body flap,FB, lines drawing no. VLIO-OOOI4OA/B 1
Figure 2. - Continued
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m. Eievon, E26, lines drawing no. VL70-O00200, VLlO-OOO140A/B [
Figure 2.- Continued
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oF_'oo_Qv4_
o. Rudder, R5, lines drawing no. VL70-000095
Figure 2. Concluded I
66
1975015591-070
%
c-
c--
4_
c'- u_
% o
c--
c- O-
E
!
4J °r-
c-- _
0
d
67
1975015591-071
e'--
c-"
C"
4..O
.e'-
"O
r--- (D
,..-- .-_
c_ 2_
4-O r"--
_'3 L3
C" C'-
oe-" O
%
O
4--
0
(1_ 0t-
.r-- LI-
r_
.S
Ol_h.;l,'A6 ' ,,
_'AGE /_ 68
OF P_l_ QUALITY
1975015591-072
TABULATEDPRESSUREDATA
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